Summary
The advantages of polytetraftuoroethylene cannulae are that they are resistant to chemical attack, light in weight, not brittle, inexpensive, adaptable, and they cause minimal tissue reaction. The design of cannulae for cannulation of gastric and duodenal fistulae, and drainage of pouches of the stomach is described. Similar cannulae offer many possibilities for use in other systems.
Many types of cannula have been advocated for use in the gastrointestinal tract. An important factor in their design is the choice of material, which should be resistant to attack by the secretions of the gastrointestinal tract, light, durable, and should cause minimal tissue reaction. The most popular materials have been titanium, silver and stainless steel; and these have been used successfully in dogs (Gregory, 1950; Emas, Swan & Jacobson, 1967) , rats (Lane, Ivy & Ivy, 1957; Alphin & Lin, 1959) and guineapigs (Ragins & Wincze, 1969) . The disadvantages of stainless-steel cannulae are their tendency to corrode and their weight (Alphin & Lin, 1959) . The corrosion (but not the weight) problem can be resolved by the use of titanium or silver, but these materials have the extra disadvantage of expense. Emas (1960) described the preparation of cats with gastric and duodenal fistulae using specially-designed plastic cannulae. We have successfully used similar cannulae of rigid, transparent plastic in the construction of gastric fistulae in cats for a number of years. Several animals in our colony have borne them for nearly 9 years. However, these plastic cannulae have not been entirely satisfactory. The brittle nature of the plastic has on occasion resulted in the inner flange snapping so that the cannula fell out of the animal, or in the outer part of the cannula cracking so that its length was unacceptably reduced. More frequently, tissue reaction to the plastic has resulted in the formation of small sores on the abdomen around the cannula. We therefore designed a new cannula manufactured from polytetrafluoroethylene (PTFE), which retains the lightness and inexpensiveness of the clear, rigid plastic, but which is not brittle and is less likely to cause tissue reaction.
Methods and results
The cannula ( Fig. I) is machined from a solid piece of PTFE. It has a conventional inner flange which is notched to facilitate insertion through the gastrointestinal wall. A thread is machined on the outer wall of the cannula for about 2/3 of its length, onto which 2 rigid plastic locking rings are screwed outside the body wall to secure the cannula in place. The outside thread may also be used for connection of collecting vessels, or connectors for perfusion or injection purposes. The All dimensions are approximate and may be altered according to use.
Conclusions
Our experience has shown that PTFE cannulae offer many advantages over cannulae constructed from other materials. They are resistant to chemical attack, light in weight, not brittle, inexpensive, adaptable, and cause minimal tissue reaction. We feel that cannulae constructed from PTFE offer a wide range of gastric cannula is inserted at the same operation. The middle-sized cannula was designed for cannulation of vagally-denervated (Heidenhain) pouches of the stomach (in this case the stopper is not fitted, thus allowing free drainage of the pouch). The pouch cannula is passed out to the left of the midline and a gastric cannula, fitted at the same operation, to the right of the midline.
All the surgical procedures outlined above were carried out with appropriate aseptic precautions, and the cannulae were carefully washed and then steeped in 70% ethanol before use. Full surgical anaesthesia was induced and maintained with alphaxalonealphadolone acetate ('Saffan'; Glaxo Laboratories Ltd, Greenford, UK) administered iv. This has proved a very satisfactory anaesthetic, and it has been shown that the animals recover from the physiological effects very quickly (Albinus, Blair, Hirst & Reed, 1978) . The cats were given milk and liquid food ('Complan'; Farley Health Products Ltd, Plymouth, UK) for 4 days following the operation. They then received homogenized commercial cat food ('Whiskas'; Pedigree Petfoods Ltd, Melton Mowbray, UK) and milk for a further week before reverting to a normal diet of the commercial cat food, un homogenized cereal and milk, to which electrolyte supplement was added. Ampicillin ('Penbritin'; Beecham Research Laboratories, Brentford, UK) was administered prophylactically for 5 days at 50 mg/kg bodyweight im per day.
We have observed little evidence of reaction to any of the PTFE cannulae in over 10 animals so far prepared. We have also observed no evidence of leakage around the cannulae, unlike Gregory (1950) , who used other materials for construction. inside of the cannula is also threaded to accept a stopper constructed so that when it is in place it occludes the opening of the cannula at the level of the gastrointestinal wall, preventing the accumulation of food in the cannula when it is not in use. The stopper consists of a nylon screw into which is embedded a piece of stainless-steel needle-tubing, to the other end of which is cemented a rigid plastic plug.
Small
3 sizes of cannula (Table 1 ) are shown assembled in Fig. 2 . We have routinely used the largest cannula for the preparation of gastric fistulae in the cat. The cannula is inserted into the body of the stomach close to the antral-fundic border in order to provide optimal drainage and to divert gastric contents away from the duodenum.
The cannula is held in place by a pursestring suture and is passed out through a stab incision in the anterior abdominal wall to the left of the midline. The smallest cannula was designed for cannulation of the duodenum. It is inserted into the proximal duodenum approximately opposite the ampulla of Vater. A cholecystectomy is carried out at the same operation to prevent sudden contractions of the gall bladder influencing collections. The duodenal cannula is passed out through a stab incision in the anterior abdominal wall to the right of the midline. A possibilities for use in other parts of the body. A note of caution must be expressed over the use of PTFE in animals which may damage the cannulae by gnawing. This is not a problem in cats, nor would it be a problem for cannulae in positions inaccessible to an animal's mouth. 
